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Bruce did not understand this diagram bs 
which was printed in the margin of his 
1:50,000 topographic map. 

on oF 


So he set himself the task of finding out its 


: \ ils 
meaning. 380 | 17 Mils 


He began his task by making this list of the % \ 
things in the diagram that puzzled him: %. 
Cia Ne 

(2) GRID NORTH \ | 
(3) MAGNETIC NORTH \ 
(4) MEAN DECLINATION 

(5) 
(6) 


MILS reareoNAcs OEaNieeET eee 
ANNUAL CHANGE decreasing 2.2’ PAV y e 


Check for yourself that 
each of the itemsin | 
Bruce’s list does, in fact, 
appear in the diagram. 


> 


2 oo 
pa 


Bruce realized that the quickest way to learn about the diagram would be 
to ask someone to explain it to him. 


‘Who is the best person to ask?” he wondered. 


Then he remembered that Mr. Martin, who lived down the road, was a 
retired surveyor. 


‘He knows all about maps,” Bruce said to himself. ‘‘And this afternoon | 
promised to clear the snow from his driveway. I’ll ask him then.” 


Mr. Martin was glad to talk to Bruce about the diagram. 


“First,’’ said Mr. Martin, ‘‘let’s take a look at the parts that make up the 
diagram. 


“AS you can see,” he continued, ‘‘the diagram simply consists of 3 
straight lines drawn in different directions from the same point. 
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‘Each of these 3 lines can be thought of as an arrow pointing to a 
different kind of north. 


“Notice also that the diagram shows the numerical value (size) of each 
angle between the arrows. 


“So,” said Mr. Martin, ‘“‘we can think of the diagram as a special kind of 
key or legend. Its special purpose is to tell you the size of the angles 
between the 3 north-pointing lines. 


‘‘Later on, you may find that you need this information, especially when 
you start to use a magnetic compass, or when you wish to draw direction 
lines on your topographic map.” 


Within a few minutes, Mr. Martin had provided Bruce with a full explana- 
tion of all the things he wanted to know. 


When they had finished their discussion, Mr. Martin gave Bruce the 
hastily scribbled notes and rough sketches that he had made during his 
explanation of the diagram. 


As Bruce was about to leave, Mr. Martin exclaimed: 


“When you get home, | suggest you go 
over the notes again. Then make better 
ones in your notebook.”’ 


“| will,” said Bruce. “Thank you.” 


The notes and diagrams that 
Bruce made are shown in the 
pages that follow: 


T.N. 
T.N. stands for TRUE NORTH. 


True north is the point at the northern 
end of the earth’s axis of rotation. 


This point is also known as the TRUE 
NORTH POLE or the GEOGRAPHIC 
NOB Tit te@ le 


On a model globe, all meridians (lines 
of longitude) converge as you go from 
the equator toward the true north pole 
and the true south pole. 


Note that all 


ae : Name the 2 
meridians in points on the 
ae poner globe where 
PeUU eho ele all the meri- 
point to true dans meet. 


north. 


> 


Ys 
SO 7 


x, Beige 


TH POLE 


For the purpose of illustration, the angle of convergence of the meri- 
dians has been exaggerated in the following diagrams. 


The vertical lines that form the west 
and east edges of Canadian topog- 
raphic maps are meridians. They point 


to true north on the map. West | 


Meridian 


Although these meridians appear to be 
parallel on a real topographic map, 
they converge slightly toward the top 
of the map. 


MERIDIAN CHECK 


Check that the meridians converge on the 
1:50 000 topographic map of your area. Pro- 
ceed as follows: 


Measure the distance in millimetres across 
the top of the map (line AB in the diagram). 


Measure the distance in millimetres across 
the bottom of the map (line CD in the diag- 
ram). 


By how many millimetres does the 
lower measurement exceed the upper 
measurement? 
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East 


Meridian 


If you lived much farther 
north, would you expecta 
greater or a lesser differ- 
ence between the upper 
and lower measure- 
ments? 


The west edge of this map portion is the 


meridian of 64° 30'W. put 


This meridian points to true north on 
the map. 


The line OA, which is seen to be close 
to the meridian of 64°30'Wand parallel 
to it, may also be regarded as pointing 
to true north on the map. 


Note that when true north lines are 
drawn on the body of a map, such as \ 
the line OA in the illustration, they Ny, 
are always drawn parallel to the 
meridian at the closer side of the 
map. 


For example, if a true north line were 

required to be drawn in the eastern 

half of a topographic map, it would 

be drawn parallel to the meridian at Scale 1:50 000 
the east side of the map. 


64° 30’ 


A straight line that points to true north 
onamap may be used asa starting line 
for drawing other TRUE direction lines. 


For example, in this illustration it is 
clear that OB points to TRUE east on 
the map; while OC points to TRUE 
south; and OD points to TRUE west. 


Measuring clockwise from OA, 
notice that: 
(1) OB is drawn at an angle of 90° 


(2) OCis drawn at an angle of 180° 


(3) OD is drawn at an angle of 270° 


At what angle, measured 
. oo . clockwise from OA, would a 
In which TRUE direction would straight line have to be 
a straight line point if it were drawn in order to point to 


drawn at an angle of 45° meas- TRUE northwest on the | 
ured clockwise from OA? map? 


GRID NORTH 64°30’ 


Study the blue lines that form the net- E 
work of squares overlying this map 


portion. SEO AY 
; F ; : Bigelou 
It is clear that the vertical lines in the Cove. 
gist eee . Set 


network, or GRID, are not quite parallel poe 0S 5 
to the meridians at the sides of the R : 

map — so they cannot point to true ates 
north.* aa 


The direction they indicate on the map 
is called GRID NORTH. 


A straight line drawn anywhere on the 
map that is parallel to the blue vertical 
lines will point to grid north on the map. SCALE 1:50 000 


Why does the line OE above in- 
dicate the direction of grid 
north on the map? 


64° 30’ 


A straight line that points to grid north 
onamap may beused as astarting line A 
for drawing other GRID direction lines. E 


For example, in this illustration it is 
clear that OF points to GRID east on Bigelow 
the map; while OG points to GRID seset/ 
south; and OH points to GRID west. 


Measuring clockwise from OE, 
notice that: 
(1) OF is drawn at an angle of 90° 


(2) OGis drawn at an angle of 180° 
(3) OH is drawn at an angle of 270° 


Why is the angle bet- If a straight line were | 
ween the true direc- : fe drawn at an angle of 
tion and the grid ai- Does OC point to grid 135° from OE, would 
rection the same at _ south on the map or it point to true south- 
each of the 4 main fo IF south on the eastorgrids 

points of the com- ane 7 on the map? 

see oe 


“The “‘slant’’ of the grid isexplained on pages 10 and 11. 


S 


MAGNETIC NORTH 


In addition to true north and grid north there is a third kind of north 


known as MAGNETIC NORTH. 


This is the direction that is indicated by the needle of a magnetic com- 


pass. 


The magnetic north pole, which attracts the compass needle, is a point 
located in Canada’s Arctic near Bathurst Island. It is at a considerable 
distance from the true or geographic north pole. 


Find the magnetic north ‘pole in 
_ your atlas. . : 

. Estimate its Weinnce in. 

_ kilometres from the true or geog- 
‘ ate north pole. | 


The straight line OJ has been drawn on 
this illustration to indicate the direc- 
tion of magnetic north on the map. 


The angle at which OJ is drawn to OE 
(21°22') was determined from the illust- 
ration at the top of page 7. 


The line OJ can be used as a Starting 
line for drawing other MAGNETIC di- 
rection lines. 


For example, in this illustration itis 
clear that OK points to MAGNETIC east 
on the map; while OL points to 
MAGNETIC south; and OM points to 
MAGNETIC west. 


Measuring clockwise from OJ, 
notice that: 
(1) OK is drawn at an angle of 90° 


(2) OL is drawn at an angle of 180° 


(3) OM is drawn at an angle of 270° 


Notice also that, in addition to 3 
norths on a topographic map, 
there are 3 easts, 3souths, and3 
wests. 


64° 30’ 


SCALE 1:50 000 


64°30! 


Ee 


- Would you agree that there are 3 versions (true, grid, and magnetic) 
_ of ANY direction from a point on a topographic map? 
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MEAN DECLINATION HR Mik, k 
If a line were drawn on the surface of the i 
| 


earth from the point where you are standing \ 

to the true north pole, and a second line \ to} true 
; x north) pole 

were drawn from the same point to the \ 

magnetic north pole — then the angle bet- “ 

ween the lines would be the magnetic DE- 


CLINATION for your position. mage INATIPN 


DECLINATION is sometimes 
referred to as VARIATION. 


If the magnetic north line is to the west of the 
true north line, as in this diagram, then the 
declination is said to be WEST DECLINA- 
TION. 


your 
position 
Depending where you are on the earth’s sur- 
face, the declination foryour position will be 
either WEST or EAST. 
true 
north pole 


This illustration 
shows that the 
declination is WEST 
for Newfoundland 
and EAST for 
Vancouver Island. 


Examine the 
diagram of the 3 
norths in the 
margin of the 
1:50 000 topog- 
raphic map of 
your area and de- 
cide whether the 
declination is 
west or east. 


The diagram at the top of this page shows 2 straight lines that meet at a 
point on the earth’s surface. 


The ANGLE enclosed by the 2 lines is the declination for the point 
concerned. 


Since declination is an angle, its size can be expressed in degrees and 
minutes. 
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If you want to know the declination for where YOU are, in degrees and 


minutes, check the diagram of the 3 norths in the margin of the 1:50 000 
topographic map of your area. 


Theimportant thing to remember is that declination is the angle between 
TRUE NORTH and MAGNETIC NORTH. 


Thus the declination for this diagram is ob- 
tained by adding 31°52' to 0°45’. 


_ Which of the following is the correct cee 
_tion for this diagram? 


310F 63337) 32 a 
(Remember, there are 60' in 1°) 


_ Study the illustrations on page 7, then 
_ decide whether the declination in the 
diagram shown here is west or east. 


_ Does the declination in this diagram 
apply to an area in eastern Ganada, 
central Canada, or western Canada? 


While there is really a different declination for each point on a topog- 


raphic map, we allow one declination, called the MEAN DECLINATION, 
or average declination, to stand for all points on the map.* 


MILS T.N 


Instead of dividing a circle into 360°, which is 21 600’, we 
can divide it into 6 400 MILS. 


Dividing 21 600' by 6 400 gives us the value of 71 mil in 


3 @ 
minutes: 3 
is 
21 600 a 
6 400 = SCV aey 


Thus the word MIL simply means an angle equal to 3.375’. 


Determine the number of mils in the angle shown 
here between true north and grid north. 


*The mean declination may be regarded as the declination forthe 
point at the centre of the map. 
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ANNUAL CHANGE 


The magnetic north pole does not stayin one place but moves alittle each 
year. 


This means that the declination for any one place will change over a 
period of years. 


The amount of annual change for a certain area is always stated on the 
topographic map of that area. 


This cut-out shows that the declination : Use diagram only to obtain numerical values 

) 1965 
for Bruce’s map was DECREASING lite sneteipbiac ey 
by 22 : each year. Annual change decreasing 2.2’ 


In 1965 the declination for Bruce’s map was 22°20' west. What will it be 
this year? 


TEST YOURSELF 

1) This diagram was taken from the margin of a 1:50 000 topographic 
map. 
ls the declination west or east? 


Will you have to add or subtract in order to get the amount of 
declination?* 0 19° 


What was the amount of declination in 1962? air 
s 
What is the amount of declination for this year? GM 
2) Study the lower illustration on page 7. 
Where in Canada would you expect the amount of declination to be 
zero? 
3) Examine the diagram showing the 3 norths on the 1:50 000 topog- 
raphic map of your area. 
ls the declination west or east? 


Is the annual change increasing or decreasing? 


What is the amount of declination for this year? 


4) /fyou were required to draw 1 of the 3 north lines from a certain point 
ona topographic map, which 1 of the 3 do you think would be easiest 
to draw? Why? 


Use diagram only to obtain numerical values 
APPROXIMATE MEAN DECLINATION 1962 
FOR CENTRE OF MAP 
Annual change decreasing 4.5’ 


*The figures given in the diagram of the 3 norths on a 1:50 000 topographic map refer only 
to: 


(1) the angle between grid north and true north, and 

(2) the angle between grid north and magnetic north. 
This means that the declination (the angle between true north and magnetic north) has 
always to be arrived at by means of addition or subtraction. 
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GRIDS THAT SLANT 


On many Canadian topog- 
raphic maps the north- 
south lines of the grid are 
not perpendicular to the 
horizontal base of the map. 


Instead, they may be 
slanted as suggested in 
these illustrations. 


This may be explained as 
follows: 


One of the first steps in mak- 
ing Canadian topographic 
maps is to divide Canada 
into sixteen equal zones. 


The illustration indicates the 
shape of each zone. 


Each zone, which extends 
across six degrees of lon- 
gitude, covers an area that 
measures hundreds of 
thousands of square 
kilometres. 


In order to map each zone, 
many hundreds of 1:50 000 
topographic maps are re- 
quired. 


A single grid is superim- 
posed over each zone as 
shown in this illustration. 


This grid serves as a kind of 
master plan for the grids on 
all the individual topog- 
raphic maps that fall within 
the zone. 


In fact, the grid on each indi- 
vidual topographic map is 
really a tiny portion of the 
larger grid shown here. 


For the purpose of illustra-_ 
tion, the angle of con- 
vergence of the meridians 
and the size of the grid 
squares have been exagg- 
erated in the 2 drawings 
immediately below. 


eenarneateel 
seaeast 


central 
meridian 


West Meridian 
eo 
ws 
yep? 


16 of these zones, placed side by 
side, are required to cover the 
whole of Canada. 


Sees: 


WOT] au8 
uae) pees eeee sass 
foe (ees Bee Bees A 
or Td 
Suen Bue) em ae yee Weee, 
eu tt A 
FL Lemen. Bee 
cP ye €Ccentral = tA 
o a as) 
© nen mou meridian LILLIA & 
© angen Anam fouee une vente cas 3 
Saga! Beeey Gouee Geuan teeeel EREE LE) 
a eee eee oe 8 Meee ees wee Tee 
® Ce 
Spee begga HH ee (ooaae We mite 
T Pao ees woes 
ies beonel| Boao bee er Bene ene nee 
- ae Note that all the vertical lines in this Ltd 
(11 gridare parallel to the central meri- [7] 1] 
+++ dian of the zone. canal 
ae eee aaaae BaGmee moose 
a] rT OV eeeo es noes 


A,B, and Cin this illustration 
represent 3 topographic 
maps covering 3 widely 
separated areas of the zone. 


Since the west and east 
edges of each of the 3 to- 
pographic maps are meri- 
dians, these edges are 
placed so that they fit di- 
rectly over the correspond- 
ing meridians in the zonal 
system as indicated in the il- 
lustration. 


As you can see, this pro- 
duces gridson Maps AandB 
with slanting north-south 
lines like the ones in the il- 
lustrations at the top of page 
10: 


On the other hand, the 
north-south lines of the grid 
on Map C, which is astride 
the central meridian of the 
zonal system, are seen to 
run straight up and down. 


Thus Canadian topog- 
raphic maps can have grids 
with north-south lines that 
slant (Maps A and B), or 
with north-south lines that 
are upright (Map C). 


meridian 


gag ise 


For the purpose of illustration, the scale of 
Maps A, B and C, has been greatly enlarged. 


The map portions shown on page 5 
are from the 1:50 000 topographic 
map of Wolfville, Nova Scotia. 


Compare the grid on the map por- 
tions with the grid on each of Maps 
A, B, and Cin the illustration above. 


Decide whether the Wolfville map is 
west, east, or astride the central 
meridian of its zonal system. 
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Study the direction of the north- 
south lines in the grid of the 

1:50 000 topographic map of your 
area. 


Determine where the map fits in 
relation to the central meridian of 
its zonal system. 


You can learn all about the grid 

system used on Canadian topog- 
raphic maps from a very interest- 
ing bookletentitied Every Square 


Inch, by L.M. Sebert. 


The booklet may be obtained at 
small cost from Canada Map Of- 
fice, 615 Booth Street, Ottawa, On- 
tario, KIA O0E9. 
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